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L10 ANSWER 1 OF 5 USPATFULL on STN 

AB A crystalline composition is provided that includes gallium and 

nitrogen. The crystalline composition may have an amount of oxygen 
present in a concentration \of less than about 3+10. sup. 18 per 
cubic centimeter, and may b\ free of two-dimensional planar boundary 
defects in a determined voluVie of the crystalline composition. The 
volume may have at least one \dimension that is about 2.75 millimeters or 
greater, and the volume may have a one-dimensional linear defect 
dislocation density of less tl\an about 10, 000 per square centimeter. 
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L10 ANSWER 2 OF 5 USPATFULL on STN \ 

AB Metal oxide nanoparticles are described that contain a non-metallic 

dopant selected from the group consisting of boron, carbon, silicon, 
germanium, nitrogen, phosphorous, arsenic, sulfur, selenium, tellurium, 
fluorine, chlorine, bromine, iodine, And combinations thereof. Methods 
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of making and using these doped metal oxide nanoparticles are also 
described. 
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L10 ANSWER 3 OF 5 USPATFULL on STN 

AB A crystalline composition is prjovided. The crystalline composition may 

include gallium and nitrogen; ahd the crystalline composition may have 
an infrared absorption peak at kbout 3175 cm. sup. -1, with an absorbance 
per unit thickness of greater titan about 0.01 cm. sup. -1. 
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ANSWER 4 OF 5 USPATFULL on STN 

An improved mineralizer used for a process for obtaining bulk 
mono-crystalline gallium-containing nitride of a 
general formula of Al . sub . xGa . sub . 1-xN, where 0<x<l in an 
environment of supercritical ammonia-containing 
solution has been now proposed. According to the invention 
growth rate and quality of the product obtained can be controlled by 
suitable selection of mineralizer, so as to ensure presence of 
ions of Group I element (IUPAC 1989), preferably sodium in combination 
with other components selected from the group consisting of Group I 
elements (IUPAC 1989), ions of Group II elements (IUPAC 1989), one or 
more substances containing oxygen-free species causing some weakening of 



\ 



the ammono-basic nature of the supercritical solvent, optionally in 
combination with Group II elements (IUPAC 1989), preferably calcium or 
magnesium. The improved bulk mono-crystals obtained 

thereby are intended mainly for use in the field of opto-electronics . 
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ANSWER 5 OF 5 USPATFULL on STN 

A process for obtaining bulk mono-crystalline 
gallium-containing nitride, eliminating impurities from the obtained 
crystal and manufacturing substrates made of bulk mono 
-crystalline gallium-containing nitride has been now proposed. 
According to the invention, the process for obtaining of mono- 
crystalline gallium-containing nitride from the 

gallium-containing feedstock in a supercritical ammonia-containing 
solvent with mineralizer addition is characterized in that the 
feedstock is in the form of metallic gallium and the mineralizer 
is in the form of elements of Group I and/or their mixtures, and/or 
their compounds, especially those containing nitrogen and/or hydrogen, 
whereas the ammonia-containing solvent is in the form of the 
mineralizer and ammonia, there are two temperature zones in each 
step of the process, and the feedstock is placed in the dissolution 
zone, and at least one mono-crystalline seed is 
deposited in the crystallization zone, and following the 
transition of the solvent to the supercritical state, the process 
comprises the first step of transition of the feedstock from the 
metallic form to the polycrystalline gallium-containing nitride, and the 
second step of crystallization of the gallium-containing nitride through 
gradual dissolution of the feedstock and selective 
crystallization of gallium-containing nitride on at least one 
mono-crystalline seed at the temperature higher than 

that of the dissolution of the feedstock, while all the vital components 
of the reaction system (including the feedstock, seeds and 
mineralizer) invariably remain within the system throughout the 
whole process, and consequently bulk mono-crystalline 

gallium-containing nitride is obtained. The invention relates also the 
the post-treatment (slicing, annealing and washing) of the thus obtained 
crystals. The improved process- and the bulk monocrystals obtained 
thereby are intended mainly for use. in the field of opto-electronics. 
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